(19) 



J) 



Europglechee Patentamt 
European Patent Office 
Office europ6en des brevets 



(12) 



(11) EP 0 479 494 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
12.02.1997 Bulletin 1997/07 

(21) Application number: 91308818.3 

(22) Date of filing: 27.09.1991 



(51) Intel 6: H04N 1/32, G06K 15/00 



(54) Process for printing ordered stock 

Verfahren zum Drucken von geordnetem Material 
Proc6d6 pour Timpression de maWriaux classes 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 28.09.1990 US 590627 

(43) Date of publication of applicatfon: 
08.04.1992 Bulletin 1992/15 

(73) Proprietor XEROX CORPORATION 
Rochester New York 14644 (US) 

(72) Inventors: 

• Pareons, Carol P, 

Rochester, New York, 14607 (US) 

• Dumas, Glen A. 

Henrietta, New York, 14467 (US) 

• KIrchner, Kris D. 

Ontario, New York. 14519 (US) 



O) 

o 

Q. 
LU 



• Kelley, Timothy J. 
Farmlngton, New York, 14425 (US) 

• Webster, George W. 
Rocheeter, New York, 14609 (US) 

• Parr ell, Michael E. 
Falrport, New York, 14450 (US) 

(74) Representative: Johnson, Reginald George et al 
Rank Xerox Ltd 
Patent Department 
Parkway 

Marlow Buckinghamshire SL7 1 YL (GB) 



(56) References cited: / 
EP-A- 0 312 301 >^ 
DE-A-3 706 295/ 
US-A-4 668 1 72 J 



DE-A-2 401 158 // 
US-A-4 521 102 
US-A-4 607 672v/ 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been pakJ. (Art. 
99(1) European Patent Convention). 



PfMedby Jouve. 7500t F^RIS (FR) 



EP0 479 494 B1 



2 



Description 

The invention relates to electronic printers and 
printing eystems, and more particularly, to a system and 
process for printing ordered stock such as precut tabs. 

Future electronic printers and printing systems are 
intended to provide the operator or user with as many 
job programming options and selections as reasonably 
possible. One very significant programming option is 
choice of stock, l.e. the print media on which the prints 
are made. One desirable stock type is ordered stock 
such as precut tabs, a series of different color sheets, 
etc. However, when using ordered stock, care must be 
taken to assure that the correct image is printed on the 
correct stock throughout the print process. For example, 
when using precut tabs, one must be sure that the image 
being printed matches up with the correct lab and that 
this remains so during the entire printing process. Oth- 
erwise, shouki there be for some reason a mismatch 
during the printing process, not onty will the affected im- 
age end up printed on the wrong tab. but the entire se- 
quence of Images prhted thereafter will be disrupted 
with the remaining Images on the wrong tabs. 

In the prtor art, U.S. Patent US-A-4,521,102 to Mo- 
tomura et al discloses a system for counting paper in a 
copying apparatus in which the number of copies are 
entered using a keyboard to program a counter, the 
counter being decremented with each copy made so 
there is provided a running count that can be used to 
identify the number of copies to be replaced in the event 
of a fault. U.S. Patent US-A-4,607,672 to Pou el al dis- 
closes a system for printing lags, with a jam detector to 
detect jams and record any tags lost as a result of a jam. 
U.S. Patent No. 4,568.172 to Acquaviva discloses a 
document set recirculating method for small numbers of 
documents with separation between sets automatically 
controlled in response to the number of document 
sheets in the sets. U.S. Patent US-A-4.774.544 to 
Tsuchlya et al disctoses a counter for an inr^ge forming 
apparatus for counting and managing data forming op- 
eraltons in whteh an EEPROM is used as a data store 
when power is interrupted. And U.S. Patent US-A- 
3,866,329 to Kamiyama discloses a counter apparatus, 
preset with the number of sheets to be copied, that gen- 
erates a control signal when the number of copies made 
is equal to the preset nurriber of sheets to be copied. 

An object of the present inventton is to provWe on 
alternative, irrproved system and process for printing 
ordered stock such as precut tabs. 

Accordingly, the present hvention provWes a proc- 
ess for operating a printing system for printing a job rep- 
resented by one or wore electronfc pages for use in pro- 
ducing prints, the system including printing means for 
making prints from said electronic pages, and a control- 
ler sectton for controlling operatkxi of said system to 
make prints In response to print programming instruc- 
tions for the Job, characterised by programming said 
system for the job to produce a predetermined number 



of prints from the electronic pages on a sheet stock with 
said prints defining at least one group of prints including 
successive sets of sheets, selecting an ordered stock, 
the ordered stock comprising the successive sets of 

s sheets with each sheet in each of said sets being unique 
and the unk^ue sheets in each of the sets being arranged 
in a predetermined order, determining the number of 
prints for the at least one group by reference to both the 
number of said electronk; pages in saki job and the pre- 

10 determined number of prints to be made, programming 
the controller section with a sequence number (m) rep- 
resenting the number of different sheets in one of the 
successive sets of sheets, from said sequence number 
(m) and the number of prints for the at least one group, 

IS kientifying the number of sheets in the last set of the at 
least one group that must be purged In order to remove 
excess sheets and maintain correspondence between 
Images of the electron^ pages and the sheets upon 
which the images are to be printed, and at the end of 

^ printing of each group, purging said excess sheets from 
the last set for the at least one group. 

The present Invention also provkles a printing sys- 
tem for printing ordered stock, the system Incorporating 
processing means adapted to carry out said process. 

25 The present inventbn will be described further, by 
way of example, with reference to the accompanying 
drawings. In whlch:- 

Figures 1A and 1B comprise a view depicting an 
30 electronk: printing system for printing from ordered 
stock in accordance with an embodiment of the 
present invention; 

Figure 2 Is a block diagram depicting the nnajor el- 
ements of the printing system shown in Figure 1 ; 
^ Figure 3 a plan view Illustrating the principal me- 
chanical components of the printing system shown 
inFigui^l; 

Figure 4 Is a schemata view showing certain con- 
structfon details of the document scanner for the 

^0 printing system shown in Figure 1; 

Figures 5A, SB. and 5C comprise a schemata bkx:k 
diagram showing the major parts of the control sec- 
tion for the printing system shown in Figure 1; 
Figure 6 Is a block diagram of the Operating Sys- 

^s tem, together with Printed Wiring Boards and 
shared line connectk)ns for the printing system 
shown in Figure 1 ; 

Figure 7 Is a view depicting an exemplary job pro- 
gramming ticket and job scorecard displayed on the 
&o User Interiace (Ul) touchscreen of the printing sys- 
tem shown In Figure 1; 

Figure 8 is a view depicting an example of a print 
queue of jobs to be printed on the Ul touchscreen; 
Figure 9 is a view deputing an example of a job 
ss scorecard with the Paper Stock k:on opened to dis- 
play various Paper Stock selectbns available for 
programming; 

Figure 10 ie a view of the paper supply display 
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Showing various print media stock programming se- 
lections; 

Figure 1 1 is an plane view showing a 5 tab example 
of precut tab stock; 

Figure 12 is an isometric plane view showing a 9 ^ 
tab example of preprinted tab etock; 
Figure 1 3 is an plane view of an example of ordered 
print media stock; 

Figure 14 is a view of the paper supply progranrv 
ming selectbns displayed following actuation of the 
•Precut Tab' stock Icon; 

Figure 1 5 is a view showing the window display for 
changing the sequence number when programming 
•Ordered" stock; 

Figure 1 6 is an isometrc view of an exemplary print 
job in which the number of tabs in each set is not 
an exact multiple of the number of tab positions 
used; 

Figure 1 7 is a block diagram of the control schennat* 
k; for determining the number of ordered stock to be 
purged; and 

Figure 1 8 is a fbw chart showing the steps in the 
ordered stock printing process according to an em- 
bodiment of the present Invention. 

Referring to Figures 1 and 2. there is shown an ex- 
emplary innage printing system 2 for processing print 
jobs. Printing system 2 for purposes of explanation Is 
divkied into image input section 4, controller section 7, 
and printer section 6. Inthe exanrple shown, image input 
sectton 4 has both remote and on-site image Inputs, en- 
abling system 2 to provide network,scan. and print serv- 
ices. Other system conrtbinatkxis nnay be envistoned 
such as a stand atone printing system with on-site mnage 
input (i.e., a scanner), controller, and printer; a network 
printing system with remote input, controller, and printer; 
etc. While a specific printing system is shown and de- 
scribed, the present invention may be used with other 
types of printing systems. For example, printer section 
e may instead use a different printer type such as ink 
jet, kxiographic, etc. 

Referring partfcularly to Figures 2-4, tor off-site im- 
age input, image Input section 4 has a network 5 with a 
suitable communication channel such as a telephone 
line enabling image data In the form of Innage signals or 
pixels from one or more remote sources to be Input to 
system 2 for processing. Where the Page Description 
Language (PDL) of the incoming imaging data is differ- 
ent than the PDL used by system 2. suitable conversion 
means (not shown) are provkJed. Other remote sources 
of image data such as streaming tape, floppy disk, etc. 
may be enviskxied. 

For on-site image Input, section 4 has a document 
scanner 6 wKh a transparent platen 20 on which docu- 
ments 22 to be scanned are kx:ated. One or nrx>re linear 
arrays 24 are supported for reciprocating scanning 
movement below platen 20. Lens 27 and mirrors 28, 29, 
30 cooperate to focus array 24 on a line like segment of 



platen 20 and the document being scanned thereon. Im- 
age data in the form of Innage signals or pixels from net 
5 or array 24 are Input to processor 25 for processing. 
After processing, the inr^ge signals are output to con- 
troller section 7. 

Processor 25 converts the analog image signals 
output by array 24 to digital. Processor 25 further proc- 
esses in^ge signals as required to enable system 2 to 
store and handle the inr^age data in the form required to 
cany out the job programmed. Processor 25 also pro- 
vkJes enhancements and changes to the InDage signals 
such as filtering, thresholding, screening, cropping, 
scaling, etc. 

Documents 22 to be scanned may be located on 
platen 20 for scanning by autonr^tk; document handler 
(ADF) 35 operable In either a Recirculating Document 
Handling (RDH) nDode or a Seml-Automatk: Document 
l-landling (SADH) mode. A nDanual mode including a 
Book mode arid a Computer Forms Feeder (CFF) mode 
are also provkJed, the latter to accomnKxiate docu- 
ments In the form of computer fanfokl. For RDH mode 
operation, document harxJIer 35 has a document tray 37 
in whteh documents 22 are arranged In stacks or batch- 
es. The documents 22 In tray 37 are advanced by vac- 
uum feed belt 40 and document feed rolls 41 and doc- 
ument feed belt 42 onto platen 20 where the document 
is scanned by array 24. Folk)wing scanning, the docu- 
ment Is rennoved from platen 20 by belt 42 and returned 
to tray 37 by document feed rolls 44. 

For operation In the SADH mode, a document entry 
sk)t 46 provkles access to the document feed belt 42 
between tray 37 and platen 20 through which Individual 
documents may be Inserted manually for transport to 
platen 20. Feed rolls 49 behind slot 46 form a nip for 
engaging and feeding the document to feed belt 42 and 
onto platen 20, Following scanning, the document is re- 
nxjved f ronrrt^ten 20 and discharged into catch tray 48. 

For operatton in the CFF mode, computer forms ma- 
terial is fed through slot 46 and advanced by feed rolls 
49 to document feed belt 42 whk:h In turn advances a 
page of the fanfold material into position on platen 20. 

Referring to Figures 2 and 3, printer section B com- 
prises a laser type printer and for purposes of explana- 
tion is separated into a Raster Output Scanner (ROS) 
section 67, Print Module Sectk>n 95. Paper Supply sec- 
tion 107, and Finisher 120. ROS 95 has a laser 91, the 
beam of whteh is split into two Imaging beams 94. Each 
beam 94 is modulated in accordance wKh the content 
of an Image signal input by acoustooptk: rDodulator 92 
to provide dual imaging beams 94. Beams 94 are 
scanned across a moving photoreceptor 98 of Print 
Module 95 by the mirrored facets of a rotating polygon 
100 to expose two image lines on photoreceptor 98 with 
each scan and create the latent electrostatto Innages 
represented by the Irrkage signal input to modulator 92. 
Photoreceptor 98 Is uniformly charged by corotrons 102 
at a charging statkx) preparatory to exposure by imaging 
beanr^s 94. The latent electrostatb images are devoi- 
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opod by developer 104 and transferred at transfer sta- 
tion 1 06 to a print media 108 delivered by Paper Supply 
section 1 07. Media 1 08 as will appear may comprise any 
of a variety of sheet sizes, types.and colors. For transfer, 
the print media is brought forward in timed registration s 
with the developed image on photoreceptor 98 from ei- 
ther a main paper tray 1 10 or from auxiliary paper trays 
112, or 114. The developed Image transferred to the 
print media 106 is permanently fixed or fused by fuser 
1 1 6 and the resulting prints discharged to either output ' o 
tray 116, or to finisher 120. Finisher 120 includes a 
stitcher 122 for stitching or stapling the prints together 
to form books and a thermal binder 124 for adhesively 
binding the prints into books. 

Referring to Figures 1 , 2 and 5, controller section 7 
is. for explanation purposes, divided into an Innage input 
controller 50, User Interface (Ul) 52. system controller 
54. main memory 56, Image manlpulatkxi section 58. 
and image output controller 60. 

The image data Input from processor 25 of Image so 
input section 4 to controller section 7 le compressed by 
image compressor/ processor 51 of image input control- 
ler 50 on PWB 70-3. As the Image data passes through 
compressor/processor 51 . it is segmented into slices N 
scant ines wide, each slice having a slice pointer. The 2S 
compressed Image data together with stk;e pointers and 
any related image descriptors providing image specific 
information (such as height and width of the document 
in pixels, the compression method used, pointers to the 
compressed image data, and pointers to the Image slice so 
pointers) are placed in an image file. The image flies, 
which represent different print jobs, are temporarily 
stored in system memory 61 which comprises a Ran- 
dom Access Memory or RAM pending transfer to main 
memory 56 where the data Is held pending use. 3S 

As best seen best in Figure 1 B. Ul 52 includes a 
combined operator controller/CRT display consisting of 
an interactive touchscreen 62. keyboard 64. and mouse 
66. Ul 52 interfaces the operator with printing system 2, 
enabling the operator to program print Jobs and other 40 
instructtons, to obtain system operating Information, in- 
structions, programming informatton. diagnostte Infor- 
mation, etc. Items displayed on touchscreen 62 such as 
files and icons are actuated by either touching the dis- 
played item on screen 62 with a finger or by using nrxjuse 
66 to point cursor 67 (seen h Figure 7) to the item se- 
lected and keying the nrK)use. 

Main memory 56 has plural hard disks 90-1. 90-2, 
90-3 for storing machine Operating System software, 
machine operating data, and the scanned image data bo 
currently being processed. 

When the compressed Image data in main memory 
56 requires further processing, or is required for display 
on touchscreen 62 of Ul 52, or is required by printer sec- 
tion 8, the data Is accessed In main menrwry 56. Where 
further processing other than that provided by processor 
25 is required, the data Is transferred to Image manipu- 
lation section 58 on PWB 70-6 where the additkxial 



processing steps such as collation, make ready, decom- 
position, etc. are carried out. Following processing, the 
data may be returned to main memory 56. sent to Ul 52 
for display on touchscreen 62, or sent to image output 
controller 60. 

Image data output to image output controller 60 is 
decompressed and readied for printing by Image gen- 
erating processors 86 of PWBs 70-7. 70-8 (seen in Fig- 
ure 5A). Foltowing this, the data is output by dispatch 
processors 88. 89 on PWB 70-9 to printer sectton 8. Im- 
age data sent to printer section 8 for printing Is normally 
purged from memory 56 to make room for new image 
data. 

Referring partteularty to Figures 5A-5C. control sec- 
tion 7 includes a plurality of Printed Wiring Boards 
(PWBs) 70. PWBs 70 being coupled with one another 
and with System Menrwry 61 by a pair of memory buses 
72, 74. Memory controller 76 couples System Memory 
61 with buses 72, 74. PWBs 70 Include system proces- 
sor PWB 70-1 having plural system processors 78; low 
speed I/O processor PWB 70-2 having Ul conrvnunfea- 
tion controller 80 for transmitting data to and from Ul 52; 
PWBs 70-3. 70-4, 70-5 having disk drive controller/proc- 
essors 82 for transmitting data to and from disks 90-1, 
90-2, 90-3 respectively of main memory 56 (innage com- 
pressor/processor 51 for compressing the inr^ge data 
is on PWB 70-3); inriage manipulation PWB 70-6 with 
image manipulatbn processors of image manipulation 
section 58; image generation processor PWBs 70-7, 
70-8 with Image generation processors 86 for process- 
ing the image data for printing by printer section 8; dis- 
patch processor PWB 70-9 having dispatch processors 
88, 89 for controlling transmisston of data to and from 
printer section 8; and boot control-arbitratfon-scheduler 
PWB 70- 10, 

Referring particularly to Figure 6. system control 
signals are^Astributed via a plurality of printed wiring 
boards (PWBs). These hclude EDN core PWB 130. 
Marking Imaging core PWB 132. Paper Handling core 
PWB 134, and Finisher Binder core PWB 136 together 
with varfous Input/Output (I/O) PWBs 1 38- A system bus 
140 couples the core PWBs 130, 132. 134, 136 with 
each other and with controller section 7 while kxial bus- 
es 1 42 serve to couple the I/O PWBs 1 38 with each oth- 
er and with their associated core PWB. 

On machine power up. the Operating System soft- 
ware is loaded from memory 56 to EDN core PWB 1 30 
and from there to the remaining core PWBs 132. 134, 
136 via bus 140, each core PWB 130. 132. 134. 136 
having a boot ROM 147 for controlling downloading of 
Operating System software to the PWB. fault detectk>n, 
etc. Boot ROMs 147 also enable transmissk>n of Oper- 
ating System software and control data to and from 
PWBs 130. 132. 134. 136 via bus 140 and control data 
to and from I/O PWBs 138 via local buses 142. Addi- 
tional IHOM. RAM, and NVM memory types are resident 
at vark)us locations within system 2. 

Referring to Figure 7, Jobs are programmed in a 
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•JOB PROGRAM* mode using touchscreen 62 and/or 
mouse 66. For this, there is displayed a selection of pro- 
gramming file cards 150 (l.e./JOB:Standard", "PAGE 
LEVEL*, etc). Each file card 150. when selected, dis- 
plays one or more Job Scorecards 152 containing the 5 
various job programming selections available with the 
selected Scorecard, and a Job Ticket 154 for the Job. 
The Scorecard selections are in the form of windows 
with icons while the Job Ticket 1 54 displays three score- 
card selections (i.e.. "Job Level', 'Basic', and 'Special'). io 
The Job Ticket also displays the selections made to the 
operator. Where no selection is made, the default selec- 
tion is automatically programmed and displayed on the 
Job Ticket. In the example shown in Figure 7. the default 
setectk>ns are shown. I.e., the 'JOB-Standard' file card 
150. the Job Scorecard 152 for 'Job Level", and Job 
Ticket 154 for "Account: DEFAULT'. 

Referring also to Figure 8. wtien a Job 1 60 is printed, 
the Job is moved from main meir^ory 56 into a print queue 
162. A PRINTER QUEUE k;on164 on touchscreen 62. ^ 
when actuated, displays the current print queue with a 
list of the Jobs in the queue on touchscreen 62. Each Job 
160 in print queue 162 has a Job descriptor Wentifying 
the job by name and Job number; the media size, type, 
and color; and type of finishing. Pririt queue 162 is or- 
dered by priority and time of arrival of the Job in the print 
queue. 

Referring to Figures 7 and 9, one of the selections 
provided by the "Basic' Scorecard when programming 
a job is to choose the print stock on which prints will be so 
made. For this, a PAPER STOCK selection 170 Is dis- 
played which when actuated displays three levels of 
stock selections, i.e., 'Size', "Type", and "Color" on 
touchscreen 62 In the work area 1 57 adjacent the Score- 
card. At the 'SIze'selectbn level, a series of Icons ss 
175-1. 175-2. ...175-n are displayed depfcting vartous 
preset sheet size selections such as '8.5 x 11 ", with 'oth- 
er" icon 177 for custom selecttons. At the 'Type' selec- 
tion level, a series of icons 1 78-1 , 1 78-2,... 1 78-n are dis- 
played, depicting the various types of stock that are 
available for selection as for example "Precut Tab", with 
•other* icon 179 for custom selecttons and 'ordered" 
icon 206 for ordered stock. At the 'Color' selection level, 
icons 180-1, 180-2,...ieO-n depict various stock color 
selecttons, with an "other' teon 181 for custom selec- ^ 
tions. 

Folbwing completton of the programming selec- 
tions, the PAPER STOCK selection 1 70 Is closed to load 
the selections (abng with the other selections nnade) in- 
to main memory 56 pending use. ^ 

Subsequently, the stock selections programmed 
(except in cases where the stock is currently baded) 
must be loaded into one or nriore of the paper trays 110, 
112, 114. To do this, the tray or trays are opened and 
the selected stock baded In. 55 

Referring to Figures IB and 10, In order to Identify 
the specific stock currently baded In each of the paper 
trays 1 1 0. 1 1 2. 1 1 4. a 'Paper Supply' button 1 90 on key- 



board 64 is actuated to display on touchscreen 62 a "Pa- 
per Supply* file card 191 having icons 200. 202,204 rep- 
resentative of trays 110, 112. 114 respectively 

Where a paper stock is changed in one of the paper 
trays, the bon 200. 202, 204 for the paper tray is actu- 
ated. This results in a three level 'Size', "Type', and 
*Cobr' display of stock selection icons shown in Figure 
9 in the workarea 1 57 adjacent the opened tray icon 20O, 
202. or 204. 

Where the print media stock Is 'Ordered" as in the 
case of 'Precut Tab' for example, additbnal program- 
ming infomnatbn is necessary in order to insure that the 
images printed are nnatched with the correct sheet of 
stock. This additional programming infonmatbn. re- 
ferred to herein as the sequence or modulus number. Is 
required to avoid conflicts and inadvertent operator pro- 
gramming errors, to albw printing system 2 to autonrat- 
bally purge excess sheets, and to enable automatic Job 
recovery in the event of a fault such as a paper Jam. 
Typbal^, the sequence number is required when either 
tabbed or ordered stock is selected. 

Referring now to Figure 11, tabbed stock (i.e. 
'Precut Tab') comprises a sheet 21 0 of print media stock 
having a tab 212 projecting from one side. As will be 
understood, tabbed sheets 210 are typically used to fa- 
cilitate access to specific pages or areas In a bound doc- 
ument or book. Tabs 21 2 may be clear, that is. without 
printing as shown In Figure 11 or may have infomnatbn 
or data preprinted thereon as in the preprinted tabs 
shown in Figure 12. 

The location of tabs 212 along the sides of the 
tabbed sheet 210 are nonmally offset from one another 
to prevent one tab from blocking viewing of the other 
tabs. The number of tab offset positions determines the 
number of tabbed sheets 210 In a series or set 215. In 
the example shown In Figure 11. a set 215 composed 
of 5 tabbed -^fleets is shown. In the example shown in 
Figure 12. a set 215 composed of 3 tabbed sheets 215 
of preprinted tabs 212 is shown. 

Ordered stock may comprise any set of successive- 
ly different or unique sheets of print media that forms a 
repetitive pattern or set 215. In the example shown In 
Figure 13, a 'rainbow* set of stock Is shown where the 
stock 217 consists of 7 different colors, i.e.. red orange, 
yellow, green, blue, indigo, and vblet. 

The sequence number is essentially a number ben- 
tlfying the number of sheets of stock in a set 215. In the 
case of 'Precut Tab', where the tabbed stock Is not pre- 
printed, the sequence number Is equal to the number of 
different tab positbns in each set 215. In the example 
shown in Figure 11, the sequence number Is 5. Where 
the tabbed stock is preprinted or the stock is ordered, 
the sequence number is equal to the number of tabs 212 
or different sheets per set 215. In the examples shown 
in Figures 12, 13. the sequence number Is 3 for the pre- 
printed tabbed stock 210 and 7 for the ordered stock 
217. 

Referring now to Figures 14 and 15. where 'Precut 
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Tab' stock is selected, the current settings are pictured. 
In the example shown, these comprise a 'Size' setting 
ot "9 X 11" and a "Cojor" setting of "White". A default 
sequence number of 5 is also displayed indicating that 
the number of different tab positions in each set 210 is 
five. "Ordered" icon 206 is also highlighted. 

Where the operator uses a tabbed etoclc having a 
different number of tabs 210 than that represented by 
the default setting, "Ordered" icon 206 is actuated to dis- 
play a sequence change window 220. Window 220 in- 
corporates a keyboard icon 222 representative of key- 
board 64 of UI 52 and a numeral display wkKlow 224 
which displays the current sequence setting. Using key- 
board 64. the operator enters the new sequence number 
and actuates 'Close* Icon 226 to program the change. 

Similarty, where the operator k)ads ordered stock 
having a sequence different than the current sequence 
setting. "Ordered* icon 206 Is actuated to enable key- 
board 64 as described. Using keyboard 64. the operator 
enters the correct sequence nunnber. 

Referring to Figure 16, where a print job Is pro- 
grammed In whteh the number of tabs In each print 
group is not an exact multiple of the number of tab po- 
sitions being used, the extra or additional tabs must be 
purged if synchronization between'the prints and the 
tabbed stock is to be maintained. In the example shown 
in Figure 16. the number of tabs per output group is 10 
while the number of tab positions Is 3. The sequence 
number is 3 which when divided into 10 shown that 3 
sets of prints on tabbed stock together vwth a single print 
will result It can be seen therefore that there will be 2 
unused tabbed sheets at the end which unless purged 
from the system, will erroneously receive the first two 
images from the next group of prints. Similarly, should 
a paper Jam occur during the printing cycle, not only 
must the prints bst be reprinted but also the tabbed 
sheet or sheets associated with the replaced prints be 
in effect re-ordered to assure that the make up print or 
prints are printed on the correct tabbed sheet. Using the 
sequence number, the system can fcJentify the tabbed 
sheets to be purged in cases such as these. 

Referring particularly to Figures 17 and 18, the total 
number of prints progranrvned (PT) and the document 
total scanned by scanner sectkxi 6 (DT) are input to a 
suitable divWer 250 to determine the number of prints 
(PR) in each group. The number of prints PR In each 
group and the sequence number M are friput to divider 
255 to find the number of sets. Where PR and M are not 
evenly divisible, a renriainder (R) Is obtained, and R Is 
subtracted from M by subtractor 256 to provide a purge 
number (P) reflecting the number of tabbed sheets to 
be purged from each set when printing. The purge 
number (P) Is used to set purge counter 260 which when 
enabled Is decremented by a sheet feed signal (SF) that 
is generated each time a tabbed sheet Is fed by Paper 
Supply 107 (shown In Figure 2) A print-set counter 262 
is set by the signal from divkier 250. Counter 262 Is also 
clocked by sheet fed signal (SF). 



When enabled, the purge signal (P) output of coun- 
ter 260 is used by controller section 7 to inhibit printing 
of an image on the tabbed sheet or sheets of stock fed 
by Paper Supply 107. At the same time, gate 118' 
5 (shown in Figure 3) is actuated to route the unprinted 
sheet or sheets to tray 118. Following decrementing of 
counter 260 to zero, counters 260. 262 are reset for the 
next set to resume printing of the next group of prints 
while gate 11 Sis reset to route the finished prints to 
^0 printer 120. 

When a jam occurs In the paper path when printing 
tabbed sheets, the purge number (P) is used as an input 
in determining the number of tabbed sheets to be ref ed 
to nrtake up for the tabbed sheets k>st or destroyed due 
'5 to the jam. 

It Is understood that the control f unctk>ns shown and 
described in connectk)n with Figure 17 may be carried 
out In whole or in part by software. 

While the foregoing explanatkx^ has referred to 
tabbed sheet stock, processing of ordered sheet stock 
of any kind such as pre-printed tabbed stock (shown in 
Figure 12), ralnbowetock (shown In Figure 13). etc. may 
be similarly envisioned. 

While the Invention has been described with refer- 
ence to the structure disclosed, It Is not confined to the 
details set forth, but is Intended to cover such modifica- 
tions or changes as way come within the scope of the 
following claims. 



Clalme 

1, A process for operating a printing system (2) for 
printing a job represented by one or rriore electronte 
pages f o; use In producing prints, the system includ- 
ing printing means (8) for making prints from said 
electron^ pages, and a controller section (7) for 
controlling operatton of said system (2) to noake 
prints in response to print programming Instructions 
for the job. characterised by programming saW sys- 
tem (2) for the job to produce a predetermined 
number of prints from the electronte pages on a 
sheet stock with said prints defining at least one 
group of prints including successive sets of sheets, 
selecting an ordered stock, the ordered stock com- 
prising the successive sets (215) of sheets (210) 
with each sheet (210) in each of said sets (21 5) be- 
ing unk^ue and the unk^ue sheets in each of the sets 
being arranged In a predetermined order, determin- 
ing the number of prints for the at least one group 
by reference to both the nunnber of said electronic 
pages in said job and the predetermined number of 
prints to be made, programming the controller sec- 
tion (7) with a sequence number (m) representing 
the nunnber of different sheets (210) in one of the 
successive sets of sheets, from said sequence 
nunr^er (m) and the number of prints for the at least 
one group, kienttfying the number of sheets (210) 
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in the last set (215) of the at least one group that 
must be purged in order to rerDove excess sheets 
(210) and maintain correspondence between imag- 
es of the electronic pages and the sheets (210) up- 
on which the images are to be printed, and at the s 
end of printing of each group, purging said excess 
sheets from the last set (215) for the at least one 
group. 

2. A process as claimed in claim 1 . characterised by io 
providing said ordered stock from tabbed stock with 

the number of tabs (212) tn each of said sets (215) 
being represented by said sequence number (m). 

3. A process as claimed in dalm 1 , characterised by 
providing said ordered stock from different stock 
with the number of different color sheets being rep- 
resented by said sequence number (m). 

4. A process as clainr>ed in claim 2, characterised by 20 
preprinting said tabs (212). 

5. A process for operating a printing system (2) to 
make prints on tabbed sheets (210). characterised 
by programming said printing sy*6tem (2) to make a 
predetermined number of prints from a preset 
number of electronic images, providing plural sets 
(215) of sheets (210) for said prints, each succes- 
sive sheet (210) in each of said sets (215) being 
unique, from the number of unique sheets (210) of so 
print sheets In each set (215) and sakJ predeter- 
mined number of prints progranrvned, determining 

the number of sets (215) of said prints to be made, 
where the number of printis in each of said sets (21 5) 
of prints is less than the number of sheets (210) in ss 
the set (215). discarding the extra sheets (210). 

6. A process as claimed in claim 5. characterised by 
provkling tabbed sheets (21 0) for said sets (215) of 
sheets (210). with each tabbed sheet (210) in each <o 
of said sets (21 5) of sheets (210) having a tab (212) 
offset from the tabs (212) of the other tabbed sheets 
(210) in said set (215). 



Patentanepruche 

1. Verfahren zum Betreiben eines Drucksystems (2) 
zum Drucken einer durch eine oder mehrere elek- 
tronische Seite(n) reprasentierten Aufgabe. wel- so 
ches System Druckmittel (8) zum Herstellen von 
Drucken aus den elektronischen Seiten und einen 
Steuerungsabschnitt (7) zum Steuern des Betriebs 
des Systems zum Herstellen von Drucken in Ab- 
hSngigkeit von Druckprogrannmierungsbefehlen fOr ss 
die Aufgabe enthatt, gekennzelchnet dutch Pro- 
grammleren des Systenr>s (2) fOr die Aufgabe zum 
Erzeugen einer vorgegebenen Anzahl von Drucken 



von den elektronischen Serten auf einem Blattma- 
terial, wobei die Drucke mindestens eine Gruppe 
von Druckerzeugnissen bestimmen. wetehe auf ein- 
anderiolgende Sdtze von Slattern enthalten. Aus- 
wahlen eines zweck-gereihten Materials, wobei das 
zweck-gereihte Material umfa(3t die aufeinanderfol- 
genden Sdtze (215) von Slattern (210), von denen 
jedes Blatt (210) in jedem SaU (215) eindeutig be- 
stimmt ist und die eindeutig bestimmten Blatter in 
jedem der Satze in einer vorbestimmten Reihenfol- 
ge angeordnet sind, Bestimmen der Anzahl von 
Drucken tOr die mindestens eine Gruppe durch Be- 
zug sowohl auf die Anzahl der elektronischen Sei- 
ten in der Aufgabe wie auf die vorgegebene Anzahl 
herzustellender Drucke. Programmieren des 
Steuerungsabschnltts (7) mit einer Folgezahl (m), 
welche die Anzahl von unterschiedlk:hen Slattern 
(21 0) in einem der aufelnanderiolgenden S§tZ6 von 
Slattern reprasentiert. aus der Folgezahl (m) und 
der Anzahl von Drucken fOr die mindestens eine 
Gruppe, Identifizieren der Anzahl von Slattern 
(210). die abgelassen werden mOssen. In dem letz- 
ten Satz (215) der mindestens eInen Gruppe. um 
Oberflussige Blatter (210) zu entfemen. und Auf- 
rechterhalten einer Obereinstimmung zwischen 
den Abbildem der elektronischen Seiten und den 
Blattem (210). auf wetohe die Bikier aufzudrucken 
sInd, und Beseitigen der Qberzahligen Blatter aus 
dem letzten Satz (215) fOr die mindestens eine 
Gruppe am Ende des Druckvorganges Jeder Grup- 
pe. 

2. Verfahren nach Anspruch 1. gekennzelchnet 
dutch Versorgen des zweck-gereihten Materials 
aus mit FJegistrierfahnen versehenem Material, wo- 
bei die Anzahl von Registrierfahnen (21 2) in jedem 
der Satz€^ (215) durch die Folgezahl (m) reprasen- 
tiert wird. 

3. Verfahren nach Anspruch 1, gekennzelchnet 
durch Versorgen des zweck-gereihten Materials 
aus unterschiedlichem Grundmaterial, wobei die 
Anzahl von unterschiedlich gefart}ten Blattern 
durch die Folgezahl (m) reprasentiert wird. 

4. ' Verfahren nach Anspnjch 2. gekennzelchnet 

durch vorheriges Bedrucken der Registrierfahnen 
(212). 

5. Verfahreri zum Betreiben eines Drucksystems (2) 
zur Herstellung von Drucken auf mit Registrierfah- 
nen versehenen Blattem (210). gekennzelchnet 
dutch Programmieren des Drucksystems (2) zur 
Herstellung einer vorgegebenen Anzahl von Druk- 
ken von einer vorelngestellten Anzahl von elektro- 
nischen Seiten, Verschaffen einer Vielzahl von Sat- 
zen (215) der Blatter (210) fOr diese Drucke, wobei 
Jedes aufelnanderfolgende Blatt (210) in jedem der 
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Satze (215) einmalig ist. aus der Anzahl von einma- 
ligen Blattem (210) von Druckblattem in jedem Satz 
(215) und der vorgegebenen Zahl von program- 
mierten Drucken, Bestimmen der Anzahl von Sat- 
zen (215) der herzustellenden Drucke. wobei die 
Aruahl von Drucken in jedem der Satze (215) von 
Drucken klelner ist als die Anzaht von Blattern (210) 
in 6err\ Satz (215), Beseitigen der Oberzahllgen 
Blatter (210). 

6. Verfahren nach Anspruch 5. gekennzelchnet 
durch Schaffen von mit Registrlerfahnen versehe- 
nen Blattem (210) fOr die Satze (215) von Blattern 
(210). wobei Jedes mit Registrlerfahnen versehene 
Blatt (210) in jedem der Satze (215) von Blattern 
(210) eine Registrlerfahne (212) besltzt, die gegen 
die Registrleriahnen (212) der anderen mit Regi- 
etrierfahnen versehenen Blatter (210) in dem Satz 
(215)abge8etzt ist. 



Revendlcatlone 

1. Processus destind k mettre en oeuvre un syst^me 
d'impression (2) afin d'imprimer une tSche repr6- 
sentde par une ou plusieurs pages diectroniques 
pour les utiliser dans la production d*impressions, 
le syst^me comprenant un moyen dimpression (8) 
destind & r^aliser des impressions ^ partir desdttes 
pages dlectronk^ues, at une section de contrdleur 
(7) destinde k commarKier le fonctionnement dud It 
eystdme (2) pour r^aliser des impressions en rd- 
ponse aux Instnictlons de programnr^tkxi d'impres- 
sion pour la tdche. caract^rlsd par les stapes con- 
sistant k progranruner ledit syst&me (2) pour la tdche 
afin de produire un nonrtbre prdddtermind d'impres- 
sions k partir des pages ^lectroniques sur un ma- 
tdriau de feuille, lesdrtes impress bns ddfinissant au 
moins un groupe d'impressions conlenanl des en- 
sembles successtfs de feuilles, s^lectionner un ma- 
t^riau classd. le mat^riau class^ comprenant les 
ensembles successHs (215) de feuilles (210), cha- 
que feuDle (210) dans chacun desdils ensembles 
(215) 6tant unique et les feuilles uniques dans cha- 
cun des ensembles dtant agencies dans un ordre 
pr^d^termind, determiner le nombre d'impressions 
pour le au moins un groupe en faisant rdfdrence k 
la fois au nombre desdites pages diectroniques 
dans ladite t&che et au nombre prdddtermind d'tm- 
pressbns k rdaliser, programmer la section de con- 
trdleur (7) avec un nombre de sequences (m) re- 
pr^sentant le nombre des diff^rentes feuilles (210) 
dans run des ensembles de feuilles successlfs, k 
partir dudit nombre de sequences (m) et du nombre 
d'impressions pour le au rTX)lns un groupe, Mentifier 
le nombre de feuilles (210) dans le dernier ensem- 
ble (215) du au moins un groupe qui doivent dtre 
eiimin^es afin d'enlever les feuilles en exc&s (210) 



et conserve r la correspondance entre les Inr^ges 
des pages dlectroniques et les feuilles (21 0) sur les- 
quelles les images dofvent Mre imprimdes, et, k la 
fin de I'impression de cheque groupe, ^vacuer les- 
s dites feuilles en exc6s du dernier ensemble (215) 
pour le au moins un groupe. 

2. Processus selon la revendication 1 caract^risd par 
la foumtture dudit mat^riau classd k partir du mat6- 

10 riau k onglets, le nombre d'onglets (21 2) dans cha- 
cun desdits ensembles (215) 6tant reprdsentd par 
ledit nombre de sequences (m). 

3. Processus sekxi la revendication 1 caract^risd par 
IS la foumiture dudit mat^riau classd k partir tfun nna- 

tdriau different, le nombre de diff^rentes feuilles de 
couleur 6tant represents par ledit nombre de se- 
quences (m). 

20 4. Processus sebn la revendication 2 caractSrisd par 
la pre-lmpresslon desdits onglets (212). 

5. Processus destine au fonctionnement d'un systeme 
d'impresskxi (2) afin de r^aliser des Impressions 

2S 6ur des feuilles k onglets (21 0), caracterlse par la 
programmatbn dudit systeme d*impressk3n (2) afin 
de faire un nombre predetermine d'impressions k 
partir d'un nombre prd-etabli d'images electron!- 
ques. le fait de procurer plusieurs ensembles (215) 

30 de feuilles (210) pour lesdites Impressions, chaque 
feuille successive (210) dans chacun desdits en- 
senrtbles (215) etant unique, k partir du nombre de 
feuilles uniques (210) panmi les feuilles dimpres- 
sbn dans chaque ensemble (215) et dudit nombre 

3S predeterpine d'impressions programme, determi- 
ner le nombre d'ensembles (215) desdites impres- 
8k>ns ^-^aliser. torsque le nombre d'impressions 
dans chacun desdits ensembles (215) d'tmpres- 
sk)ns est inferieur au nombre de feuilles (210) dans 

40 Pensemble (215) en rejetant les feuilles en exc6s 
(210). 

6. Processus selon la revendication 5, caracterise par 
la foumiture de feuilles k onglets (210) pour lesdits 
ensembles (215) de feuilles (210). chacune des 
feuilles k onglets (210) dans chacun desdits en- 
sembles (215) de feuilles (210) comportant un on- 
glet (212) decaie par rapport aux onglets (212) des 
autres feuilles k onglets (210) dudrt ensemble 

so (215). 
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@ System and process for printing ordered stock. 

@ A high speed electronk: printing system for 
processing ordered stock such as tabbed 
sheets Is dotennlned for use In maintaining the 
prints produced In conrect sequence with the 
tabbed stock. There is described a process for 
operating a printing system (2) having a source 
of electronic pages for use In producing prints, 
printing means (8) for nuking prints from saki 
electronic pages, and a controller section (7) for 
controlling operation of said system (2) to make 
prints In response to print programming In- 
structions, characterised by programming said 
system (2) to produce a predetenmlned number 
of prints on a sheet stock with said prints 
collated into groups, selecting an ordered stock 
comprising successive sets (215) of sheets (210) 
with each sheet (210) In each of said sets (215) 
being unique and arranged in a predetermined 
order, detemnintng the number of different 
sheets (210) of stock per group from the nunv 
ber of said electronic pages In said Job and the 
number of prints to be nrwde, programming a 
sequence number (m) representing the number 
of said unique sheets (210) In a set (215), from 
said sequence number (m) and the number of 
sheets (210) per group, WenllfyIng the number 
of sheets (210) In the last set (215) In each group 
printed that must be purged In order to remove 
excess sheets (210) and maintain convspond- 
ence between said electronic Inuiges and sakl 
sheets (210), at the end of printing of each 



group, purging said excess sheets from the last 
set (215) for said group. 
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